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(57) Abstract 

A method of communicating data over a network interface (130) includes transmitting a first data packet (20), receiving a higher 
priority data packet (132), interrupting (134) transmitting the first data packet (20) to transmit (136) the higher priority data packet (132). 
An interruption code is inserted into the transmitted data packet (138). In addition, a count of interruptions to the lower priority packet is 
maintained and when a threshold has been reached, interruption by a higher priority packet is declined. 
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COMMUNICATION NETWORK 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a data communication 
network. 

2. State of the Art 

There are a number of data communication protocols in common 
usage. As is well-known, a data communication protocol is 
defined as a series of hierarchal layers, the lowest layer 
defining the physical characteristics of the transfer medium 
(for example cable or fibre optic), and higher levels defining 
software interfacing to applications. 

One example of a known communications network is an Ethernet 
network. In such a network data is transported in packets of a 
variable length of up to approximately 1500 bytes. This type of 
network is well suited to local area network (LAN) applications 
for transferring computer data files or for transferring TCP/IP 
data, ._which..is_generally. transferred in large blocks. It i^. 
not, ,hp\yeyer ,.„as^ or to telecommunications 

networks in which data needs to be switched rapidly and 
frequently between destinations. 

AnotHer, example of a network is/ 'an ATM network. Ih such a 
-•network-, "data is transmitted in ,fixed leng,th ? cells of 53 bytes, 
i '48 bytes <o'£\wliicti .''contain the data of "payload" and 5 bytes of 
TTwhicti contains header. Because' of the "small size 'of the 

packets, packets <can be readily .switched between several 
-"'different destinations, and the, network is well suited to the 
; needs of telecommunications and voice traffic. Larger .blocks of 
data can be accommodated simply! by transmitting them over a 
series of ATM- packets. ATM networks, have been successfully used 
to carry bo th" voice and computer data. The small size of the 
packets enables efficient statistical! multiplexing. 
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In both^-the above prior art systems the data'. packets are of 
a fixed maximum length. Division of a long data block into 
separate packets is performed at a higher level, by software. 

The inventor Has appreciated that, 'whilst an- ATM network can 
provide an efficient and 'effective - network for transmitting both 
voice* and ddta, efficiency Can be impaired : when : large amounts of 
data are transmitted'. • On" the other hand, ■ a network- such as an 
Ethernet may cause unacceptable delays between- packets and 
cannot readily be used for voice traffic. 

SUMMARY : OF - THE INVENTION - £ - -. • 
* Accordingly/ : it is an object of the "present invention to 
provide a network which can efficiently transfer both voice and 
computer data or * which can : transf er- : la:rge : ' blbcks of- ? data 
efficiently without unduly' delaying transit^ of- simaller or more 
important data packets . . > : ■". 

In a' first method aspect, the* invent ibn 1 provides a method of 
rommunicatirig data over a Network* comprising -transmitting a 
first data packet, receiving ^* -higher* priority data packet, 
interrupting transmitting the first : data packet to : -transmit the 
higher priority data packet, and resuming transmission of the 
first data packet; * " •'' - 

" 1 iri : this : way, large blocks" of data" can- be- efficiently 
transmitted/ wi ^ thou t' incurring t% the overhead associated with 
splitting tHern lhtb several smaller packets/ *bufc without 
creating a bottleneck and'tio'ldincj : up more -ufgerit 1 data. 

Preferably interrupting transmission comprises- sending a 
special code to signify interruption.- For' example; in the case 
of high" speed 'Ethernet, 10 bit coding is used to' 7 carry 8 bit 
data; and - an unused code can be used to flag an : interruption. 

Interruptions may be nested and a variety of priority levels 
may be' provided; Preferably, "'however 'only two priority levels 
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;-4re.:provided f: ;;:as. this reduce? the risk of multiple interruptions 
and possible corruption of ■ a long data packet. .. 

A count may be kept of the number of interruptions of a 
rioweE priority packet,, and further interruptions may be denied 

: aftej a maximum count- is- reached,, or. the .priority . threshold 
reguir^d v for interruption may ; be increased. ,This;may prevent 

.. long,,; ; data packets^ fyom being- unduly delayed by multiple 
interruptions. , : ; / t ■ - ^ ■ - 

In a related apparatus aspect, the invention provides 
apparatus or v coiTimunica,ting r ,data over a network comprising means 
.■for transmitting > a first data : packet , means., fpr receiving a . 
higher prior it y : -data packets means .for interrupting., transmitting 
the -first- data: packet- .to transmits, the. higher priority data 
p„apket_,, an<|^n)eans ; -.-for: x^uming- : . j tr^smission of . the first : data 
packet . . . 

.v^P; a v: ^%Gond method aspect r the, invention provides a. method 
^p-f, commupi gating -dataover a i^tworlc comprising selecting one of 
at ^ 4:^ as ■£ twa predetermined, papket sizes based on. the data type 
^and transmitting -a -packet of, the .^.elected, size, pyer. the^.network. 

In this way, rather than using. fixed length.. packets, a 

packet size is "intelligently" selected to be appropriate to the 
.. data^ bei^ may be 

-transmitted in a relatively ,sljort f packet ^preferably of 
7 appro^im^t§lY ; : ; §4 .feyt^s . or less ? , ^nd -.o1;her : data may be 
«tr;ansiBitted-in a, relatively -long.p^cket ri preferably, of at least 

about 256 bytes, one kilobyte, or more. Of course, such a 
. method may require a more complex . routing system and physical 

arrangement;? which must . deal .with • data packets of different 
... sizes . .Surprisingly , however , . an, improvement in network 

performance may be gained by-, dividing .data in this .way prior to 

transmission. 

, j The length of the data packet could.be, determined by routing 
and receiving components simply by monitoring data wave forms on 
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the network. - More preferably, * however; the- method includes 
•providing at least j one flag bit- indicating the length of the 
data packet, preferably in a -header -associated with the data 
packets "* ' • ' - • ■:.-*. • ~ > . j 

'' - : As well as differing in size, the internal - format of the 
packets -may differ.' For example, < short packets may be similar 
to ATM cells and long packets may be similar to Ethernet frames. 
Both types of packet may be packaged - and efficiently transported 
over a common medium;- and readily separated for transmission 
over dedicated networks'. • : . -v. - 1 . ; ■ • r 

In- a second apparatus* aspect; the'-i&vtotion provides a data 
network including "means -for - transmitting data of a 'first type as 
a series of packets of a first -length" over 'a communication 
medium and means for transmitting data of a second type as 
-packets of a second length' over the same 1 cominunicat ion medium. 

The network" preferably further -includes < routing means 
connected to the communication medium- for routing -packets of 
both said first length and said second length. 



By providing only a relatively limited discrete number of 
packet- lengths, * the 3 -advantages" 1 b'f ; hardware routing available in 
conventional networks- which- employ a fixed single 1 packet length 
may still be attained with only a slight increase in router 
"complexity. For example, "if ; twd packet lengths are provided 
only a single bit is required' in : the header tb ; identify the 
packet as long or short. 

A plurality of discrete packet lengths may;- however, be 
provided. Indeed, the packet length may be variable. However, 
with "variable length -data packets-; some of the advantages of 
predicability 6'f packet length and statistical** multiplexing may 
be lost, and more complex routers, with a greater quantity of 
redundant* buffer memory may be" required. ■ 
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\ ;:i In-: a: third aspect, the invention provides a transmitter for 
^.-.connection to .a communication network, comprising means for 
selecting: ,a data packet length .from a plurality of • predetermined 
packet lengths; means for providing a header for the data 
packet, the header including at least one flag bit indicating 
:« the; length -or format- of the : data -packet ; and means for 
; transmitting ;th^. data : packet, over the communication medium. 

- In a -fourth aspect* the invention provides a receiver for 
.\ receiving -data; f rom a Qprnmunicat ion network, the receiver 

including means for reading a. flag bit contained, in the header 
of a data packet transmitted on the communication medium; means 
. .„■ foy deterfninjLngr. the size or format of data packet to receive 
^i^based on the . information; and means for receiving a data packet 
.... Qf: r sai,d ..jsizje.-jor jf .p-rmat.-- - \ r . . ; . 

: Additional. object-S/ and advantages of the, invention will 

become apparent to those skilled in the are upon reference to 
rthe.- :de£ail^ with the 

i.r ^accompanying : drawings ;.,/ . 

BRIEF DESCRIPTION OF THE DRAWINGS 

» Fig> -A;.4.s .- : a sehemajtic : diagram- of data packets- according to 
:<-.cthe , second;. aspect . of the invention;; - . t - , . - 



-Fig. ;2 is, ;a ; schematic diagram of : a computer-network 
r.v embodying^ the invention;..; • , » : :c : ;; t ; t . .» • 

Fig. 3 is a simplified schematic diagram of a switch for use 
<:? in a .networ-k.*of Fig. 2 ; ; ^ ■■ . r _ . - - s ■ : • 



■ i Fig. -4 is a schematic ^diagram of transmission of data 
.packets, according- to the first aspect of . the invention; and 



Fig. 5 is a -schematic -diagram _ of '^apparatus ^for implementing 
the transmission of Fig. 4. 
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DETAILED DESCRIPTION OF * THE PREFERRED -EMBODIMENTS 

An embodiment of the invention' based -on an ATM> network will 
be described. Whilst this embodiment is based closely on ATM 
protocol, for ease of implementation by modification of existing 
' ATM network components ; it- is to- - be- understood that the 
principles are applicable* to other data formats-* 

Referring to Fig/ 1 a datapacket according* to the invention 
comprises ' a header 10 and a .data portion 20. • The header 
comprises * routing information 12 and- a length or- type field 14, 
which in *-this : embodiment comprises a* single bit - signifying 
" i, long ,,, or "short " . ' - The header "may also- contain information such 
as priority information. 

The* lengths 6f r the : sHoft and -long "packets may -be determined 
'according to the intended application of the 1 network. The short 
data "packets- are preferably adapted^ for 'voice Communication and 
have a data 'portion of ho more' than kbout -64* bytes', preferably 
no more than about' 4-8 bytes' or- even nb more than -about 32 or 16 

: bytes. "The- total length "of : a : short packet- including the header 
is preferably less thkiv about 12 : 8- bytes 1 . - The' long- data packets 
are pref erabl^'sighif ic¥ritly longer than' the- short*' data packets, 

1 preferably at* -least about ~2'5"6'- bytes/- more preferably about 512, 
IK 2K bytes or more. "Advantageously ;* 'each long "data packet is 
sufficiently long, to contain a conventional disk block of a data 

file. - " : '" - ■- ' •' — - " ■ 

In this embodiment \- the" short data' packets - aire very similar 
to the packets used in a conventional ATM network; this enables 
the embodiment to be'' implemented by modifying- existing ATM 
network components. • The flag 'bit may -be anywhere in the packet, 
preferably in the -header , arid advantageously -as early as 
possible" -in the' - header , to enable routing or ■ identification of 
the packet to dommence without substantial delay of the 
• remainder -of* the packet.- 'In €his -'embodiment; : the- flag bit is a 
single bit appended "to ' the * f font bf -th6 packet/ and this enables 
packets to be directed either to a conventional ATM router or to 
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^i.^a: .modified "long ATM" router arranged to., handle ATM- type packets 

having a data content of 1024 bytes in a similar way to a 
a'-<-3.\ conventional router*.* 

: : "o \ £■ A -network as shown in. Fig. ; 2 .includes a "short 1 ! packet 
^-assembler/disassembler 40 for interfacing a voice communication 
device, such as a telephone.; 42 to the network... . -The .short PAD 40 
may receive signals in either analog or digital form from the 
/ ;.: telephone A 2 and produces ATM- type : packets; with an additional 
initial, flag, bit .signifying-, that the .packet is a short packet. 
. ■; r;rA;sing.l.ejPAD 4 0> may .be. coupled- to a -plurality of voice input 
.*■••"■'. - :deyiees; ; in ; .such a^case, the ; £AD\ 40 is arranged to perform final 
.routing; .of . r.eceived.packets to- the appropriate voice terminal. 

In a similar manner, a long PAD 50 is arranged to receive 
~.ddata : from- the ^ data -input terminals sjuch as a -computer 52.. This 
^produces packets^ packets, but having 

: ;.; a: 7 consider ably. longer, data; f-i .eld,.- and ap initial -flag bit 

indicating: .that .thfc packet ;t is : long. . Optionally, . the packet may 
r.;c contain -a^ cyclic redundancy, check, (CRC) -or other 
;;. ( ; c eirrpr^corr^ecting pr^jerrqr-detecting^ information^ .either, in the 
:i . : ._ :; header~,^-or upended to. the data. , Referring ^back to Figure 1, it 
. —j; will: be, noted : _ that, the header. ■ or, -the i short-* packets and for the 

y v^9 n £L P. aG kets- -is ^np^t necessarily of, -the* same.- length, nor is it 
5?c : ;f> e P®ssarily .-.an .the- s^e v _ format . .. . ■ * 

The above described PADs 40, 50 are dedicated to either 
short or long packets. This may offer some advantages in terms 
pfr simplicity; : pf hardware required. .;-. ... u r . 

: ;- - * . - In-, this -embodiment a network also.. .includes. ...a combined PAD. 
... : _6Q,, ; .which incorporates, a -data type r , identifier:, .with a connection 
, 0 ■. 62; for . receiving combined data -.from- -a . further telephone 42, a 
■ : ;•> / further computer 52, . and a f ac simile. .-.machine -64 . The PAD 60 
- ? ^identifies the- data, and in the, case of voice data., assembles 
- v I -j the -data- into -short packets-, : but ,. assembles ..data -from the 
. .. ^.f^csimile machine or . computer .52. .into -long packets. 
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The three PADs 40, 50, 60 ^are connected to a Multiplexer 70, 
j which combines all* packets, both- short and long, / for 

transmission along a* common transmission medium 3 2, for example 
optical-' fibre, for example using a SONET protocol../ It will 
' appreciated that the" multiplexer also serves as- a -demultiplexer, 
- and performs routing of -received da^ta packets tdv-the appropriate 
' .PAD. : In this embodiment/ transmission "along the -common 
v transmission medium* 72 is via separate physical ^optical fibres 
or received- in transmitted data, as -is conventional- with ATM 
network. • ;: 1 ; : . .„ ■ . ... . _ 

It will be appreciated that the functions of the PAD and 
multiplexer may be distributed differently."*' - For example, 
packets may be ' assembled and dissembled directly within a 
telephone 42 or a computer 52. - r - ' '■ : " ■■■ 

"Referring to- Fig. 3, one possible-implementation of a switch 
suitable 1 for use in such a network Will be "described. This 
implementation has the advantage 'that it can readily be 
implemented with' only minor modifications to -conventional 
hardware. In the ; sWitch 80, ■ an- input ~~ stream of data is fed to a 
packet * splitter 82. This identifies- the incoming" data cells as 
either short or long based on the contents* of the* additional 
type flag, strips the type flag from the packets, and produces 
separated streams ' of -either'- short :: 6r iorig* cells . In this 
J " embodiment; - the ; shbft' : cells are ' Identical'" to standard ATM cells, 
and the- cells ' can be" £ed directly to a conventional ATM switch. 
In' the simplified embodiment depicted", : the switch has a single 
inf)ut, and v two outputs*, "but; in a practical implementation, a 
"complex multichannel' switch, such as a : General j DataComm Apex 
switch 'or "the : *like* may be 'employed. - * - 

The iong' packets are fed -to-" a "long ATM'" switch. This 
' " behaves in a similar manner to a standard : ATM switch, but is 
arranged to handle ATM- type packets "'having a longer data 
payload, ' for 'example of IK byte^v - : Th£ 'long packets are routed 
in exactly the "same maimer as -the short packets.'* Packets coming 
out. of a first set" of outputs- of- the ATM- switch"- 84 and the "long 



BNSDOCID' <WO.„ 0020876A1 I > 



WO 00/20876 



9 



PCT/US99/22653 



-.;ATMv switch; 86; are,.. combined in a f irst„ re-packetizer 88a, to 

rpnovide^.a -.first combined output of; the switch. . In the 
: re-:pagketizer 88a, ^a ;type bit is added tp each, packet output 
from^the ATM switch -.and the long ATM- switch to regenerate 
^packets of similar format to the, input paqkets v In a similar 
-manner,;; -the -second- output .of the ATM switch -and the. long ATM 
--•switch f^ed -the -second : re-packetizer .88b, .which produces a 
- ■ s^pn& : qutpu,t ^ As -will be -appreciated further, re-packetizers 
rfiay ;be-. connected to further, outputs, of. eaqh .-of. the ; switches. 
Likewise, for more than one input, each input would have an 
associated packet splitter. 

r- .- h - An advantage! of, this arrangement is that the- .throughput 
capabilities ^of ; - the, A^M switq.h ,84 .and. the long ATM. switch 86 
need not be the same . . -For ..example,, in a ne.twork -in which ... 
predominately voice traffic is expected, the ATM switch may be a 
. -uchi^h: rb^dwi^th. switch;, -and the .long ATM switch; may have a 
- .relatively- low ^b^ Then,, if the.. amount of data traffic 

vpn-£he network : increases., ...the long ATM ..switch 86 can be 
: 7 .upgraded^ without : needing, to^upgrade the ATM, switch 84. Of 
..-course, -t;hej packet splitter . 82 and re-packetizers :: 88 must be 
:;: -icapabl.e ,of handling^ the coipbined throughput., for .each 

lr^\Ut/ OUtpUt,.. :c - - . r -f.- ■ . ■ - ■ 

a ;_ ■ 9 oAngther -advantage., .with- this .arrangement . is . that , the 
i:ri.WKi5^^€nt ; .^een.^ „©ach ATM. switch 84 7 is., not distinguishable 
A jE-rpm a ; stapda^rd : . : ATM -environment,. , Indeed, . the ATM switch can 

: : h^ye : inputs: or outputs connected, directly, to ,a conventional ATM 
; i-network, in -addition to .the inputs and ...outputs, which pass 
; through .-packet :: splitters and ; re-packetizers . connected to the 
combined network;. . This.jnay allow easy upgrading of a existing 
network, in which the added data-carrying functionality is 
^ -"bolted -on"-; to an. existing .ATM. network,.,, to enhance the 
i : vd^ta-carrying ..capacity of the network without rendering the 
.existing ..-network -redundant. . .^Similarly- , ^dedicated . data networks 
may be coupled directly to the ..long AT£J .switch 86. This may be 
: useful, for ^example, for connecting. a .large .scale "local" area 
network directly . into the combined network., 



WO 00/20876 : : . V PCT/US99/22653 ^ 

10 



' It has been previously mentioned that the long and short 
packets need not necessarily be of* similar format'. In an 
alternative implementation/ the' long data packet$~may be of 
similar foahhat to Ethernet data packets, : and the' packets output 
by the packet splitter" 82 ■jnay" be 6f standard- Ethernet packet 
format." In : such an ertf>6diment , ' the 1 switth 1 86^ m^y 'be based on a 
conventional Ethernet ' rodter, and may be connected' : directly into 
one or more Ethernet Tdc'al a"rea networks^ - - 

It will appreciated that the above embodiments 4 are purely 
exemplary, and' a number 6f Validations may be- made . v 

For example, if two " flag "bits } are used to "signify packet 
type* * this alldws f out" diif ereht"'' type^ of 1 data" packet to be 
sent 7" One type could' be Optimised Tbir-'vbice/- Another optimised 
for*, for example corripressed video ( f or " fexample J MPEG- 2 ) , another 
for computer" data file" trkrisfsr, atid a fburth : ifbf : interactive 
computer data. Alternatively'; thrW -f ix£d lengtir'Tiata types and 
a fbiarth' variable data type'could 'BeT used/ td facilitate 
transfer of long data blocks.' * The' 'variable length :: data packet 
would, * of course','' include "a^ length Afield in 'the packet header. 
As mentioned above,*' a ~ potential' drawback effusing "variable 
length data' packets i^'thaft mctf£ com^lfck ted 'hardware may be 
required to "perf orm '-hardwari rduting. r '~ 1 ~'" " : 

An alternative possibility would be to have a slightly 
larger number of discrete fixied packet lengths". For example, 
three bits could encode eight 'different r discret f e lengths, and 
the precise lengths could be" arbitrary if a look- 1 u^ table were 
used "to correlate the data' type identifier ' bits td the packet 
length.' if lobk-up tables ' are used "to correlate 'packet length 
to the indicator bits; the" look-up' tables could 'be" soft-coded, 
and could be updated dynamically in respohse ' to : changes in 
network requirement's - '. For example', traffic analysis software 
may be used to~ determine optimum packet Sizes based on network 
usage history, and sizes cbul'd be adjusted by sending 
housekeeping cells to all devices connected to the network to 
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effect an update in packet size. In such an arrangement, it 
-would be; preferable, to, have, indicator bits capable of encoding 
is ■ : more -.packet lengths .than are used at .any one time on the 

- v netw<?rk. ... For example r three bits may be used to encode packet 

■ r -^;si t ze-, {but . only four .different . packet sizes may be used at any 
- -Vc- ; pne time;. Assuming that packets codes 0-3 are defined, 

housekeeping, cells ^ay bp r issued to all devices indicating that 
. ........ henceforth, packet, code 4 corresponds to a new desired packet 

size. Thereafter, a command., may , be issued prohibiting further 
use of packet code 0. Thus, data in transit using the packet 
,\..- v .a- r size corresponding to, .packet code 0 may be successfully 

delivered, but thereaf ter , - : a network will use packet size 
corresponding to packet code 4 in place of the packet size 
: . ~ corresponding to packet ,code,0 f This determination of packet 
..j ^size- may ;be. made.,, as discussed, by network management apparatus, 

based, on .analysis of. network traffic. It is .also possible for a 

r.us^r, who expects to. transmit, a. significant, amount of data which 
. t .,can. conveniently be packaged into, packets of a known size to 
. ^.request definition^of an- appropriate size packet. Usually, 

...... however , . the ^amount of network bandwidth consumed by an 

...individual .user, will not be sufficient £o justify re-configuring 
. , . Hi . s; the network for .an- ^individual, request, so it is not desirable 
^ ; v . . ..that -a , user ..request, controls network configuration directly . 

* iV .User requests may,, however s be -used by the network .controlling 
software in determination : of appropriate packet, sizes for the 
network. 

To .facilitate., inter -connection with other networks, it may 
. -be desirable, to , provide means for converting a long packet into 
- a series. of shorter,.. packets , or vice versa. Particularly where 
,-\ the embodiment . uses an extended ATM-based arrangement, as 

described above,: it is desirable to provide means for converting 
. ; . _ , a.' long data packet into, a plurality of -ATM cells . In this way, 

, . ri . ..a.- .large, network including, a. conventional ATM network and a 
. . f „ ..network according to the embodiment may be freely mixed, and, at 
_ the boundaries, of . the . network according .to the embodiment, data 
may continue to be .routed to its destination .over the 
conventional ATM network. 
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Referring now to Fig. 4, a second embodiment will now be 
described; this schematic diagram illustrates the order of data 
transmission when a high priority packet- interrupts a lower 
priority' packet . A first, lendfthy, data packet is -transmitted 
as a header 100 including a priority flag'-' 101 -and : an initial 
data portion 102a. During transmission of the initial data 
portion' 102a, a higher priority* 7 packet* is* received for sending 
along v the same path. The higher priority packet 'comprises a 
header portion 7 120 including a priority flag "1T21, - in this case 
set to high 'priority, and a -data-portion '1-22. - : To- send this 
packet without having to wait until -the first packet has 
finished, an interrupt code 110 is inserted in the data portion 
102a, which signals to an appropriately configured receiver that 
sending of the first packet has been interrupted. The higher 
priority packet is then sent, followed by a resumption code 111, 
followed by the remainder 102b of the data of the first packet. 

Referring to Fig. 5, apparatus for performing the 
interruption described above will now be described. A network 
interface 130 is arranged to receive data packets for onward 
transmission. Received packets pass by priority detector 132 
which determines whether interruption is required, by reference 
to the priority of the packet in transit stored in current 
priority store 133. In the normal course of events, packets axe 
passed to transmitter 134 in the order received for transmission 
over a network, here a lGbit/s ethernet 138. However, if the 
priority detector determines that interruption is required, a 
signal is sent to interrupt device 136 which inserts an 
interrupt code, here chosen to be a pre-determined "spare" code 
from the lObit coding scheme used, for the Ethernet, buffers the 
remainder of the packet in transit as necessary, and instructs 
the transmitter to commence output of the higher priority 
packet. After the higher priority packet has been sent, a 
resume code is sent (this may not always be necessary, as the 
header 120 of the higher priority packet will contain the packet 
length, but this may simplify reassembly of the fragmented 
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packets and increase fault tolerance) , followed by the remainder 

'.- ; IPX >.he first,, packet. - r , < . 

■--I,.-. { ; ; ? ,; : Signalling of > interruption is preferably .implemented at the 
. , 7J ..physical -layer, for example . by. .using an.qtherwi.se unused 10 bit 

; • -code -in r the .case, of , .Ethernet... . ■ • ■ 

r ■; . . :; . : It.; will, be. appreciated .from., .the above that., the precise 
s i .-...-details, of the implementation may t>e \raried considerably, and 

: -also ;th%t each of the -features, discussed above .may be provided 
;: independent ly ^ in ^ the context of other ..embodiments, unless 
. otherwise -stated. _- ; : r . . ,, : ; . r . . t 
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Claims . ' . '. *■ r 

1. A method of comrriunicatihg data over a network .comprising 
transmitting a first data packet, receiving-- a "higher priority- 
data packet, interrupting transmitting the first data packet to 
• transmit the higher priority data packet -'arid resuming 
transmission of the -first data -packet; ">•*." 

2. -A method: according-, to ^ Claim l, wherein interrupting includes 
inserting a code signifying interruption into the transmitted 
data packet, • - :. . ... ; 

3. A method according to Claim 1 or Claim 2 r : further comprising 
maintaining a count of interruptions to a' lower priority packet 

V and declining "interruption by a "higher priority picket when a 
maximum couiit is- reached r- ' " r.r.*- rr 



4. A method according to any preceding claim wherein 
-interruption is signalled- ait- the' physical "layer . ■ 

5/ * A' method accordirig to -ariy^^^cedirig claim whgfein only two 
: priority levels-are- provided ~ " . 1 ' y: 

■ 6 ,- ' A method ■ "aeeoSding-'to -ahy^of Claims^l : to : 4f wherein multiple 
priority levels are provided. ' 1 ' " ' - — - * • 

- : 7. Apparatus -f or°-ebmmunicating ^data : over a- network comprising 
means for transmit fcifag a first* data : 'packet , ' mfeans- -tor receiving 

-a' higher priority data packet, mea!ris for interrupting 
transmitting the : fiirst data' packet- to transmit the" higher 

■ pribrity data : - packet, /! and- means -f or"" : resuming transmission of the 
first data packet'.- ...:r, .-: 

8. Apparatus according to Claim 7 including means for 
signalling interruption at the physical layer. 
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9. A method of communicating data over a network comprising 
selecting one of at least two predetermined packet sizes based 
r . *: - ;.on* the • data - type and. transmitting -;a packet of the selected size 
,;v\ : oyer,; the. network. ;- : 

1£). ;-. A method according to -Claim 9, ^wherein th ( e- packet formats 
differ depending , on- the. data- type.. , . .. : ..; 

"lis- A .data network .including:: meansv for transmitting, data of a 
r:v. ' r:..f irst type asla 7ser3.es .of ;pack.ets ; of • a first length over a 

communication medium and means for transmitting -data of a second 
type as packets of a second length over the same communication 

:* ::.;;jnediuni. p 7 . / „ 

• ■ v.12., A ./network -according to Gl.aim : il further: including routing 

means connected to the communication' medium for , routing packets 
of both said first length and said second length. 

13 . _A transmitter' f Q£ connection .to a communication network 
comprising means for selecting a data packet format or length 
T '. r f : rom a .plurality .of ^predetermined formats;. or. packet lengths; 
means for providing a header. for. tfte- data i packet f _ the header 
including at least one flag bit indicating the- length or format 
vr *:-pf' the data:packet ;. — and.jneans - : f Qr : ; : transmit^ing, the;. data packet 
over the communication medium. r ^ . .- : 

; • ■_ jli'^ : ;A- : receiver- -f or rre;ceiyjLng : d^a -: f : rom a cpmmunication network, 

, _ - the- xe ; ceiv^._dnclu flag -.bit contained in 

-..the header -of- a data packet; transmitted on the communication 
•^^jv^^;; mediunv; -means ~f or ; det.ennining; the : size -or : format, of data packet 
".; t .9 i ? r .? ce iy6--based.pn -the inf Qrmatipn; : and: ;means-- for: receiving' a 
data packet of said size or format.^.. t ; \ 
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